Transgenic protein production in silkworm silk glands requires cathepsin and chitinase of Autographa californica multicapsid nucleopolyhedrovirus.
The silkworm Bombyx mori represents an established in vivo system for the production of recombinant proteins. Baculoviruses have been extensively investigated and optimised for the expression of high protein levels inside the haemolymph of larvae and pupae of this lepidopteran insect. Current technology includes deletion of genes responsible for the activity of virus-borne proteases, which in wild-type viruses, cause liquefaction of the host insect and enhance horizontal transmission of newly synthesised virus particles. Besides the haemolymph, the silk gland of B. mori provides an additional expression system for recombinant proteins. In this paper, we investigated how silk gland can be efficiently infected by a Autographa californica multicapsid nuclear polyhedrosis virus (AcMNPV). We demonstrated that the viral chitinase and the cysteine protease cathepsin are necessary to permit viral entry into the silk gland cells of intrahaemocoelically infected B. mori larvae. Moreover, for the first time, we showed AcMNPV crossing the basal lamina of silk glands in B. mori larvae, and we assessed a new path of infection of silk gland cells that can be exploited for protein production.